Selectively labeling the heterologous protein in Escherichia coli for NMR studies: a strategy to speed up NMR spectroscopy.
Nuclear magnetic resonance is an important tool for high-resolution structural studies of proteins. It demands high protein concentration and high purity; however, the expression of proteins at high levels often leads to protein aggregation and the protein purification step can correspond to a high percentage of the overall time in the structural determination process. In the present article we show that the step of sample optimization can be simplified by selective labeling the heterologous protein expressed in Escherichia coli by the use of rifampicin. Yeast thioredoxin and a coix transcription factor Opaque 2 leucine zipper (LZ) were used to show the effectiveness of the protocol. The (1)H/(15)N heteronuclear correlation two-dimensional NMR spectrum (HMQC) of the selective (15)N-labeled thioredoxin without any purification is remarkably similar to the spectrum of the purified protein. The method has high yields and a good (1)H/(15)N HMQC spectrum can be obtained with 50 ml of M9 growth medium. Opaque 2 LZ, a difficult protein due to the lower expression level and high hydrophobicity, was also probed. The (15)N-edited spectrum of Opaque 2 LZ showed only the resonances of the protein of heterologous expression (Opaque 2 LZ) while the (1)H spectrum shows several other resonances from other proteins of the cell lysate. The demand for a fast methodology for structural determination is increasing with the advent of genome/proteome projects. Selective labeling the heterologous protein can speed up NMR structural studies as well as NMR-based drug screening. This methodology is especially effective for difficult proteins such as hydrophobic transcription factors, membrane proteins, and others.